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The VLT Interferometer




The VLT Interferometer




Interferometric Observables
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spatial frequencies
sky coordinates in units of B/A

»Visibility«
»For sources in the far field the normalised value of the
spatial coherence function is equal to the Fourier
transform of the normalised brightness distribution /.«
(van Cittert-Zernike Theorem)
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0-OPD Path Delay

A) Fringe Contrast

sometimes known as »Michelson
visibility«, and related to the
measured maximum and minimum
intensities in the fringe pattern:
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visibility varies between 0 (I, =
lna) and 1 (I, = 0); indicates
»compactness« of the source

B) Fringe Phase

location of the central fringe with
respect to the zero optical path
difference; indicates »asymmetry«
of the source
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T Tauri — The Prototype



T Tauri - The Prototype

T. A R_ector (Uh'iversity of'AIa'ska-Anchorage)& . |
- H..Schweiker (WIYN and NOAO/AURA/NSF) ’




“Ratzka et al., AGA. 502, 2009
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The Visibilities ...
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Calibrated Visibility
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the resolution of the interferometer decreases with wavelength
the emitting region becomes larger due to the temperature gradient

= decreasing visibilities

= direct size estimates
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The Spectral Energy Distribution ...

10" E

10712

Literature

10"5;

1078 LU
0.1 1.0 10.0 100.0 1000.0
A [pm]

Ratzka et al., A&A, 502, 2009



v [orcsec"T]

normalised visibility

The Radiative Transfer Model ...
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The Radiative Transfer Model ...

star
M,=2.1M
T.=5250K
L.=7.3R,
R,=3.3R,

disk
My=0.04M,
rq=0.1... 80AU
i <30°
h190=18AU
B=1.25

envelope
Cl = 1'10 s
c,=-5.0

accretion
dM/dt=3-10*Myyr*

extinction (foreground)
Ay=1.5mag

80AU

Ratzka et al., A&A, 502, 2009
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Structure of Transitional Disks



TW Hya - The Prototypical Transitional Disk

Qe 1N ¢ classical T Tauri star

distance of 51 x4 pc

=

< age of 5-15Myr
K7V (T~4000K, 0.19L¢)
actively accreting at a low
rate: 4x10°Mg/yr

% Images taken at various

Q. wavelengths reveal a dust

disk:
nearly face-on
diameter: ~300AU

Ratzka et al., A&A 471, 2007
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The Total and the Correlated Flux
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Modified Chiang & Goldreich Model
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The Transitional Disk of TW Hya

Log F, (er‘gs/s/cm2 ,u:rn_l)

Correlated flux (Jy)
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The Dust Composition and Distribution
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Dust Species and Properties
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Dust Processing in the RY Tau Disc!
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Dust Processing around T Tau?
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Where Is the Processed Dust in TW Hya?

(Fobs - (Fcont+Famorf))
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~ 8 % of the mass is in sub-
micron sized crystalline dust
particles; ~83 % of the mass is
in  sub-micron sized amor-
phous dust grains

Comparison of the spectrally
dispersed correlated flux with
the dust model shows that
most of the crystalline material
IS concentrated within 1 AU
from the central star

The disk of TW Hya is not well
mixed

Ratzka et al., A&A, 471, 2007



Where Is the Processed Dust in TW Hya?
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T Tauri— N+ S =N + Sa + Sh # Prototype



A Non-Prototypical Prototype

T Tau S
(in minimum)

§ 7

MIDI/ N 1o,

T. A. Rector (University of Alaska Anchorage) &
H. Schweiker (WIYN and NOAO/AURA/NSF) 0.5"

Ratzka et al., A&A, 502, 2009
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Calibrated Visibility

The Binary Signal
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The Relative Position of T Tau Sb

Dffset from $a in Dec. [mas]
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Separating the Spectra
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Separating the Spectra
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Model for T Tau

Sa

LR I T I I I I A I
44 m 62 m B8 m
osf ° T o o o 1r §
0.6 ‘ 4k JL ]
S | HHHHHH :IFII | ‘
oal [TL17] 1t 1t [[1 ] n— -
: . . a s [y
0.2_— 1r — :— a II ) . -
0’08 9 1lo 1I1 1|2 13 9 1lo 1I1 1I2 13 9 1lo 1I1 1I2 13
100 J L) _{
_5or \
” -50 !
100 8.4,u,ml‘.r . z . . 10.5,U.r:l"\ —\* . . . . 12.6,u,rln'-l—' .
-100 -50 © 50 100 -50 0 50 100 -50 0 50 100 -50 0 50 100 -50 0 50 100

u [arcsec™]

u [arcsec™]

u [arcsec™]

u [arcsec™]

u [arcsec™]

Ratzka et al., A&A, 502, 2009



Science V

Binaries in the Mid-Infrared



“Family Portraits”




GV Tau — Another Infrared Companion

- binary separated by 1.2“
- distance of 140-160 pc

- variable on short timescales due to

- inhomogeneities in  the cir-
cumstellar material around the
southern component?

- variable accretion of the northern
component?

- presence of a circumbinary enve-lope
suggested

F606 (HST) + H / Ks (NACO)

Roccatagliata et al., A&A 534, 2011
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GV Tau — Another Infrared Companion
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SVS 20 - In the Core of Serpens

- binary separated by 1.5*

(actually a triple system!)
@ svs20N

- distance of about 250 AU
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Ratzka et al., A&A, in prep.
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SVS 20 - In the Core of Serpens
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